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In-situ Remediation of Cadmium—polluted Agriculture Land Using Stabilizing Amendments

LUO Yuan-heng'?, GU Xue-yuan®, WU Yong-gui', LLU Zhi-min%, TONG Fei%, TAN Yin—yue?

(1.School of Resource and Engineering, Guizhou University, Guiyang 550003; 2.State Key Laboratory of Pollution Control and Reuse, School
of the Environment, Nanjing University, Nanjing 210023, China)

Abstract : In—situ immobilization of heavy metal contaminated soils is a cost—effective remediation technique. However, stabilizing agents
are critical to this technique. Here five amendments, including calcium-based montmorillonite(MT ), fused calcium—magnesium phosphate
(CMP ), phosphorus rock (PR ), superphosphate(SP), and triple superphosphate (TSP ), were chosen to remediate a Cd—contaminated farm—
land soil. All amendments were applied at 1.3 kg+m™ alone or in combination with 0.52 kg+m™ lime. Two season crops (wheat and rice )
were grown after amendment applications. Amendments significantly reduced the uptake of Cd in crop grains. CMP and MT with lime had
the greatest Cd reduction in wheat(78.7% and 72.8% respectively ), while CMP and TSP with lime were the best for Cd reduction in rice
(82.83% and 67.43%, respectively ). Most amendments greatly decreased dissolved fraction of Cd in soil, due to increased soil pH. Cadmi—
um contents in grains showed a significant negative correlation with soil pH, but a significant positive correlation with soil acid—soluble Cd.
Applications of amendments, especially dissolvable P fertilizers, significantly increased crop production, might due to reduced Cd toxicity
and improved Ca, Mg and P nutrition. The results show that CMP with lime provides the best Cd immobilization for both wheat and rice. MT
with lime would also be a good amendment for wheat under limited P fertilizers.
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Table 1 Chemical properties of amendments used in experiment

PR FERS pH Cd/mg-kg"
AK(L) Ca(OH),, 4liJ>95% 1282 0.20
TAE(SP)  Ca(H,PO,),+ HO, A% P05 14%~20% 2.25  0.16

Fi4E(TSP)  Ca(H,PO,),-H:0, G5k P05 38%~45% 6.79  0.23
Wi 7 (PR) Cas(PO,):0H, 4 >90% 928 056
FEEREAL Cay(P0.), ,CaSi0; MgSiOs, 079 011

(CMP) HELP 129%~18%

%%\%TH? + SHMRAT , LHE>95% 859 030
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A1 K (CMP+L) ; OB H £1+41 K (PR+L) ; @ FE 45 +£1 K
(TSP+L); @Z2 i 4+ 47 K (MT+L) ; A0 55 +£7 K (SP+
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W35 PVC FAARFE A 1 mx1 m SE5/N X, Bk
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Figure 1 Yields of wheat and rice gains under different

amendments
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Figure 2 Cadmium contents in wheat( A ) and rice(B) grains under
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different amendments
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Figure 3 Soil pH values after different amendments
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Fz2 11 pH EWE CdUNEFFRIFH Cd NEF-ERHEKE
Table 2 Correlations between soil pH , soil Cd fractions, wheat

yields, and wheat grain Cd concentrations

+HEpH Bl B2 B3 B4 ;{:é /{‘Ié‘\zl-l—!
+4 pH 1
B1 -0.620* 1
B2 0.806%* -0.623* 1
B3 0502 -0.278 0.148 1

B4 0.038 -0.628* 0.282 -0.556* 1
JNFEPEEE 0198 —0415 0471 -0.186 0457 1
AR Cd —0.817%% 0.796%* —0.838%** —0.344 -0.329 -0.299 1

TE % FRIRAE P<0.05 /KF- FRLEEAHIC % FIRTE P<0.01 /K- |
FHE. FER.

3 1 pH B Cd #5KH Cd KFEFERHEXME
Table 3 Correlations between soil pH , soil Cd fractions, rice

yields, and Cd concentrations of polished rice grains

KRG AR

+iEpH Bl B2 B3 B4 S cd
-4 pH 1
Bl -0.509 1
B2 0.861%* -0.623% 1
B3 0453 -0278 0.148 1
B4 -0.043 -0.628%* 0282 -0.556 1

KA 0.575 —0.438  0.800%% —-0.004 0.264 1
Kk cd -0.718%  0.631% -0.866%* 0.049 -0.476 -0.674* 1
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